Aim To develop and test the psychometric characteristics of a questionnaire measuring attitudes toward plagiarism.
In recent years, scientific misconduct and academic dishonesty have been in the focus of interest of the academic and scientific community (1) (2) (3) (4) (5) . Academic misconduct is defined as any type of cheating that compromises the educational process and academic integrity of the institution. It includes plagiarism, fabrication, deception, corruption, and sabotage, while scientific misconduct usually includes fabrication, falsification, plagiarism, and other unethical behavior in professional scientific research (6) (7) (8) . Plagiarism is the most frequent type of misconduct (9, 10) and is defined as "unauthorized appropriation of another's work, ideas, methods, results or words without acknowledging the source and original author" (4) . Self-plagiarism is widely considered to be a type of plagiarism, and it is defined as the inappropriate presentation of one's own published data or text as new and original. Among all types of misconduct in science and in an academic environment, plagiarism is consider to be the most vicious between peers, because it constitutes theft of intellectual property, which is the core achievement of intellectual work.
The implementation of computer technology and the availability of scientific papers and books in electronic form have facilitated plagiarizing by allowing simple "copy-andpaste" procedures (11) . On the other hand, the same technology has also enabled the development of plagiarism detection software (12, 13) .
The extent of academic plagiarism has been studied extensively (3) (4) (5) 13) . Rennie (3) reported that 56% of medical students in the US plagiarized at least once in their academic career. Elzubeir (5) found that 27% of medical students in their fifth and sixth academic years and medical interns from the United Arab Emirates considered plagiarism an appropriate behavior. Results from one Croatian study (4) were even more alarming: 90% of medical students plagiarized to some extent on their essay-based assignments.
Estimates of the prevalence of plagiarism in the scientific community are not yet known. However, Martinson et al (14) reported that 2% of authors used another's ideas without obtaining permission or giving credit to authors. Unfortunately, recent findings have suggested that most cases of research misconduct remain undetected (9, 15) . The motivation to plagiarize is affected by various factors such as English as a second language (15, 16) , material and social benefits (17), and a lack of respect for intellectual property in certain cultures (18, 19) . Besides motivation, another important factor that may explain plagiarism is authors' tolerant attitudes toward this form of misconduct; therefore, development of successful policy for preventing and reducing plagiarism needs to take authors' attitudes into account.
Questionnaires are a standard tool for measuring attitudes (20, 21) , and numerous studies have used different questionnaires to evaluate attitudes toward plagiarism (3, 5, 22) . However, there is still no standardized, validated questionnaire available. Research results obtained using validated questionnaires are more relevant and reliable than those obtained from unvalidated instruments. The former are, therefore, more suitable for developing guidelines for educational programs to raise the quality of academic and scientific work. The aim of this study was to develop and test psychometric characteristics of a questionnaire designed to measure attitudes toward plagiarism for future use in research on plagiarism in the scientific and academic communities.
Methods
Approval for this study was obtained from the University of Rijeka, School of Medicine Ethics Committee and accepted by the Croatian Ministry of Science, Education, and Sports. Participants also gave oral consent to participate in the study.
Questionnaire development
In questionnaire development, Ajzen's theory of planned behavior (TPB) was chosen as a model to predict the intention to plagiarize. TPB is a relevant predictive model of academic dishonesty that explains behavior as a final act anticipated by logical thinking (23, 24) .
The relevant scientific literature studying plagiarism was reviewed to locate questionnaires measuring attitudes toward plagiarism. Harris (22) developed a simple questionnaire titled "Plagiarism Attitude Scale" consisting of 12 statements. The scale was designed for high school and undergraduate students, is quite short, and there are no data on validation. Other questionnaires were also designed for students or for measuring cheating and misconduct in general. Therefore, they cannot easily be used for broader studies of scientific and academic communities, so we decided to create new statements for our questionnaire. We adapted 5 statements from Harris' scale and created 62 new ones by considering the most important issues in plagiarism and also self-plagiarism. All 67 statements were written in Croatian and were adjusted to conform with the rules and recommendations for questionnaire writing (25) . Three experts in questionnaire construction and validation independently reviewed the 67 statements and removed those with similar or equivalent meaning, and those that were unclear or ambiguous. This left 36 statements that were found to be appropriate and were chosen for the first version of the Attitudes Toward Plagiarism (ATP) questionnaire.
Answers to all statements were offered on a five-point Likert-type scale (21), where 1 indicated "strongly disagree;" 2 -"disagree;" 3 -"neither agree nor disagree;" 4 -"agree;" and 5 -"strongly agree. " The order of statements in the questionnaire was randomized. The first part of the ATP questionnaire consisted of 2 questions on demographic data.
Participants
For validation, the questionnaire was administered to a sample of 227 undergraduate and graduate university students (128 women and 99 men). Their median age was 21 years (range, 18 to 48). Participants were 121 medical students, 51 engineering students, and 55 psychology students. The research was conducted from March to June 2009 at 3 Croatian universities: the School of Medicine and School of Engineering at Rijeka University, the School of Medicine at Split University, and the School of Philosophy at the Osijek J. J. Strossmayer University.
Procedure
The questionnaire was administered by 3 different course instructors familiar with the research. All participants were given the same instructions for answering the questionnaire, printed on paper. The instructions explained our research, identified the main researchers, and briefly defined plagiarism and self-plagiarism. The instructions also directed participants to honestly fill out the questionnaire. The questionnaire, preceded by the instructions, was administered in classroom settings during regular classes. The participants independently completed the questionnaire, which took approximately 10 minutes. Participation was voluntary and completely anonymous, and the completion rate was 99%. The questionnaire was given to 229 participants, but 2 of them did not fulfill the entire questionnaire and were excluded from research.
Questionnaire validation
Principal component analysis (PCA) was used to validate the questionnaire. The number of factors to retain was determined by the Scree-test and interpretability criteria. A three-factor structure was disclosed, addressing different aspects of attitudes toward plagiarism. The first factor reflected approval of plagiarism and was therefore named "positive attitude towards plagiarism. " The second factor reflected clear disapproval of fraudulent scientific community and was named "negative attitude towards plagiarism. " The third factor reflected respondents' normative beliefs about plagiarism and their perceptions of its prevalence in the academic and scientific community, and was therefore named "subjective norms towards plagiarism. "
To match each statement with one of these factors, another PCA was performed with 3 factors only. Oblimin rotation was performed because the orthogonal rotation did not provide meaningful results. Seven items not fitting any of the 3 factors were deleted from the ATP questionnaire and excluded from further analysis. Among the remaining 29 statements, compared with 36 in the original version, 5 items had a factor loading higher than 0.30 for more than one factor (Table 1) . Therefore, we calculated the reliability of each factor when each item was deleted. Finally, we obtained the ideal three-factor structure with 12 items for the first factor, 7 for the second, and 10 items for the third factor with high reliability (>0.70) for each of them and satisfactory inter-factor correlation ( ~ 25).
The ATP questionnaire was tested and validated in Croatian. For the continuation of our research and use in future studies it was translated into English language. One of the authors (M.M.), another fluent English-speaking researcher connected with the research, and a professional translator made three independent translations of the questionnaire. The first author, together with the professional translator, made a final synthesis of the English version.
statistics
Statistical analyses were performed using SPSS version 16.0 (SPSS Inc., Chicago, IL, USA). To identify questionnaire construct validity, PCA with oblimin rotation was used, including Scree-plot. Pearson correlations were calculated between factors. The reliability of the factors was based on Cronbach α. The α-error level was set to 0.05.
ResuLts
Factor structure of the AtP questionnaire PCA with oblimin rotation was used to obtain the factor structure of the questionnaire with high internal con-sistency. The number of factors to retain was determined based on construct validity (Scree-test) and interpretability criteria. The resulting factors had eigenvalues of 9.18, 1.94, and 1.47 and the factor loadings exceeded 0.35, showing minimal overlap among factors. The final analysis yielded 29 items with 3 factors: factor I -positive attitude toward plagiarism; factor II -negative attitude toward plagiarism; and factor III -subjective norms toward plagiarism ( Table 1 ). All three factors explained 43% of questionnaire variance.
The subscales' reliability was calculated by Cronbach α, which was found to be satisfactory (>0.70) for all the factors (Table 1) .
Correlations between three factors
Correlations obtained from the factor analysis revealed that positive attitude toward plagiarism negatively correlated with negative attitude toward plagiarism (r = -0.37) It is justified to use previous descriptions of a method, because the method itself remains the same. 0.66 3. Self-plagiarism is not punishable because it is not harmful (one cannot steal from oneself).
0.62 4. Plagiarized parts of a paper may be ignored if the paper is of great scientific value.
0.59 5. Self-plagiarism should not be punishable in the same way as plagiarism is. 0.53 6. Young researchers who are just learning the ropes should receive milder punishment for plagiarism.
0.53 7. If one cannot write well in a foreign language (eg, English), it is justified to copy parts of a similar paper already published in that language. 20. Authors say they do NOT plagiarize, when in fact they do.
-0.76 21. Those who say they have never plagiarized are lying.
-0.65 22. Sometimes I'm tempted to plagiarize, because everyone else is doing it (students, researchers, physicians).
-0.59 23. I keep plagiarizing because I haven't been caught yet.
-0.53 24. I work (study) in a plagiarism-free environment.
0.52 25. Plagiarism is not a big deal.
-0.39 -0.47 26. Sometimes I copy a sentence or two just to become inspired for further writing.
0.33 -0.45 27. I don't feel guilty for copying verbatim a sentence or two from my previous papers.
-0.42 28. Plagiarism is justified if I currently have more important obligations or tasks to do.
-0.41 29. Sometimes, it is necessary to plagiarize. and with subjective norms toward plagiarism (r = -0.41). Negative attitude toward plagiarism positively correlated with subjective norms toward plagiarism (r = 0.32).
dIsCussIoN
We developed the ATP questionnaire as a useful tool for measuring attitudes toward plagiarism. The three-factor structure of the questionnaire confirmed its psychometric characteristics: good internal consistency and good construct validity. Our analysis demonstrated the existence of 3 independent factors describing different aspects of plagiarism. This three-factor structure was not anticipated. The first factor, positive attitude toward plagiarism, reflects approval and justification of such behavior. Items from the first factor describe various situations in which plagiarism is considered to be an acceptable act of minor importance.
The second factor, negative attitude toward plagiarism, expresses condemnation and disapproval of plagiarism. Items included in this factor reflect deprecation of plagiarists and emphasize the importance of the negative influence of plagiarism in the academic and scientific communities.
The third factor, subjective norms, expresses common thinking about the prevalence of plagiarism and the acceptance of such behavior in the academic and scientific communities. According to Ajzen's TBP model (26) , behavior is influenced not only by attitudes but also by subjective norms that are confirmed in this study as the third factor. Subjective norms reflect the perceived social pressure to be involved or not in a certain behavior. Nevertheless, for a better understanding of plagiarism, it is important to detect positive and negative attitudes and subjective norms toward plagiarism as well.
Subjective norms toward plagiarism negatively correlate with positive attitude toward plagiarism. The correlation confirms that a perceived high rate of plagiarism in society and lack of punishment for such behavior is connected with positive attitude toward plagiarism. At the same time, negative attitude is positively correlated with subjective norms toward plagiarism and negatively correlated with positive attitude, as expected according to the TPB model.
For the development of the ATP questionnaire, the TPB model was chosen for its powerful and predictive value in explaining human behavior. The TPB model has proven to be suitable for evaluation of beliefs, attitudes, behavioral intentions and behavior in public relations, advertising, and health care; it is also appropriate for predicting dishonest intentions and actions such as cheating or lying (27) . Most theories explain behavior through the individual cognitive space, while the TPB model takes into consideration social influence based on culture-related variables (23, 26) .
The limitations of the present study originate mainly from general limitation of the TPB model and limitations of collecting data using questionnaires. Questionnaire data are based on self assessments instead of objective measurement (26, 28) . In addition, the TPB model overlooks the influence of emotional factors that affect behavior. Nevertheless, although emotional factors have proven to be important for predicting health-related behaviors, they are not as important for predicting dishonest behavior (27) . In our questionnaire, we examined the cognitive processing excluding the irrational and emotional factors. However the power of irrational and emotional factors is questionable in prediction of dishonest behavior (26, 29) .
In developing the questionnaire, perceived behavioral control was not examined for various reasons. Perceived behavioral control presumes that an individual believes himself capable of carrying out a specific behavior. The ease with which plagiarism is facilitated by the internet technology implies that everyone can plagiarize (11) . Many studies confirmed that attitudes and subjective norms correlated with behavioral intention, and subsequently with behavior itself (23, 30) . Another limitation of the study is the fact that validation of the ATP was done using the Croatian language version of the questionnaire.
The discernible rate of plagiarism among medical students (3, 4) suggests that medical doctors and scientists in biomedicine may engage in the same behavior. Clear guidelines, target education in scientific integrity, and awareness of the possible consequences seem to be very important steps in maintaining research and academic integrity. In order to prevent plagiarizing, we are still trying to identify the reasons why scientists plagiarize. All human behaviors are influenced by normative, control, and behavioral beliefs that affect subjective norms, perceived behavioral control, and attitudes (20) . Favorable or unfavorable attitudes toward plagiarism are the product of personal behavioral beliefs and cultural environment. In the scientific community, we can be almost certain that perceived behavioral control is substantial and subjective norms are thought to be unfavorable. Therefore, to have a better understanding of plagiarism, we should examine attitudes toward plagiarism. Because attitudes cannot be directly observed (such as behavior), they have to be inferred from observable responses from standardized questionnaires (26) .
Finally, the objective assessment of prevalence of plagiarism and of attitudes toward plagiarism must be carried out simultaneously to develop a predictive model that can be used for preventing plagiarism. The construction of a standardized questionnaire that assesses attitudes toward plagiarism and subjective norms is a step forward toward plagiarism prevention. Thus, results obtained from studies using this questionnaire should provide evidence for better understanding of this type of misconduct.
